Diabetic kidney disease (DKD) is the leading cause of ESRD. We conducted an open-label, prospective, randomized trial to determine whether pentoxifylline (PTF), which reduces albuminuria, in addition to renin-angiotensin system (RAS) blockade, can slow progression of renal disease in patients with type 2 diabetes and stages 3-4 CKD. Participants were assigned to receive PTF (1200 mg/d) (n=82) or to a control group (n=87) for 2 years. All patients received similar doses of RAS inhibitors. At study end, eGFR had decreased by a mean6SEM of 2.160. patients with a rate of eGFR decline greater than the median rate of decline (0.16 ml/min per 1.73 m 2 per month) was lower in the PTF group than in the control group (33.3% versus 68.2%; P,0.001). Percentage change in urinary albumin excretion was 5.7% (95% CI, 20.3% to 11.1%) in the control group and 214.9% (95% CI, 220.4% to 29.4%) in the PTF group (P=0.001). Urine TNF-a decreased from a median 16 ng/g (interquartile range, 11-20.1 ng/g) to 14.3 ng/g (interquartile range, 9.2-18.4 ng/g) in the PTF group (P,0.01), with no changes in the control group. In this population, addition of PTF to RAS inhibitors resulted in a smaller decrease in eGFR and a greater reduction of residual albuminuria. 26: 220-229, 201526: 220-229, . doi: 10.1681 Diabetic kidney disease (DKD) is the most frequent cause of CKD, and ESRD in type 2 diabetes is considered a medical catastrophe. 1 Strong evidence supports the blockade of the renin-angiotensin system (RAS), most commonly with angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin-receptors blockers (ARBs), as an established standard of care in these patients to reduce the risk of developing ESRD. 2 However, these therapies do not provide complete renal protection, 3 and diabetic patients continue to show a high renal risk, which is positively associated with residual albuminuria. 4 Unfortunately, recent studies evaluating new strategies to delay the progression of diabetic nephropathy (DN) have had little success. Trials with pyridoxamine or sulodexide failed to detect a renoprotective effect in patients with type 2 diabetes and renal impairment. 5, 6 Meanwhile, studies with the endothelin antagonist avosentan, 7
Diabetic kidney disease (DKD) is the most frequent cause of CKD, and ESRD in type 2 diabetes is considered a medical catastrophe. 1 Strong evidence supports the blockade of the renin-angiotensin system (RAS), most commonly with angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin-receptors blockers (ARBs), as an established standard of care in these patients to reduce the risk of developing ESRD. 2 However, these therapies do not provide complete renal protection, 3 and diabetic patients continue to show a high renal risk, which is positively associated with residual albuminuria. 4 Unfortunately, recent studies evaluating new strategies to delay the progression of diabetic nephropathy (DN) have had little success. Trials with pyridoxamine or sulodexide failed to detect a renoprotective effect in patients with type 2 diabetes and renal impairment. 5, 6 Meanwhile, studies with the endothelin antagonist avosentan, 7 more recently the Bardoxolone Methyl Evaluation in Patients with Chronic Kidney Disease and Type 2 Diabetes: The Occurrence of Renal Events trial, 8 and the Veterans Affairs Nephropathy in Diabetes trial, 9 were prematurely stopped because of serious safety concerns. Therefore, there is a pressing need for innovative approaches and novel therapies to treat nephropathy in type 2 diabetes.
Inflammation is recognized as a cardinal factor in the pathogenesis and progression of DN, which has been considered an inflammatory disease. 10 Thus, inflammatory molecules and pathways are new potential targets for the treatment of this complication. 11, 12 Pentoxifylline (PTF) is a methylxanthine derivate and nonspecific phosphodiesterase inhibitor clinically used to treat patients with occlusive peripheral vascular disorders for more than 30 years. In addition to its rheologic properties, PTF has anti-inflammatory, antiproliferative, and antifibrotic actions [13] [14] [15] [16] [17] that have been associated with beneficial effects in experimental models of renal disease progression. 18, 19 We previously reported that PTF administration to diabetic patients resulted in the reduction of clinical markers of glomerular and tubulointerstitial injury. 20, 21 In addition, recent meta-analyses indicate that PTF may reduce proteinuria and that this drug could offer some beneficial effects on renal function in patients with DKD. 22, 23 Therefore, we conducted the present randomized trial to prospectively test the hypothesis that add-on PTF to maximized ACEI or ARB treatment provides additional benefits against renal disease progression in patients with type 2 diabetes who have stages 3-4 CKD. Figure 1 depicts the flow of participants in the trial. Of 462 patients initially screened, 169 were randomly assigned to a control or a treatment group. All patients were white, with a mean age of 69.869.2 years, a similar distribution by sex (53.8% men and 46.2% women), and a mean duration of diabetes of 1563.4 years. The mean baseline eGFR was 37 (Figure 2) . Likewise, glycemic control did not differ between groups during follow-up. At baseline, average hemoglobin A1c level was 7.26%60.71% in the control group and 7.34%60.74% in the PTF group (P=0.48). The values were 7.18%60.67% and 7.39%61.04% (P=0.12), respectively, at 1 year and 7.2560.69% and 7.40%60.68% (P=0.16) at study end.
RESULTS
The mean duration of follow-up for the overall participants was 23.661.7 months, with no differences between groups. Seventy-seven (95%) participants assigned to the PTF group completed the 2 years of follow-up, and 80 (98.7%) received the study drug for .18 months.
The evolution of the eGFR in both groups is presented in Figure 3 . Table 2 compares the change in eGFR between both groups at each time point during the study. There was a significant overall between-group difference for changes in the primary endpoint (P,0.001) from baseline to the end of the study. The eGFR decreased by a mean6SEM of 2.160.4 ml/ min per 1.73 m 2 in patients treated with PTF versus 6.560.4 ml/min per 1.73 m 2 in the control group, which resulted in a significant mean difference of 4.3 ml/min per 1.73 m 2 (95% confidence interval [95% CI], 3.1 to 5.5 ml/min per 1.73 m 2 ) (P,0.001), in favor of PTF. The monthly rate of decline in eGFR was 0.2760.18 ml/min per 1.73 m 2 per month in the control group versus 0.0860.14 ml/min per 1.73 m 2 per month in the PTF group (P,0.001). Figure 4 shows the mean percentage change in eGFR from baseline to the end of the study. Analysis of all measurements collected across visits showed that the difference between groups regarding the loss of eGFR reached statistical significance from the first year and was sustained thereafter ( Table 2) .
The proportion of patients with a reduction of eGFR.25% with respect to baseline was lower in the PTF group (3.8% [ Figure 4 ). This resulted in a mean difference at the end of the study of 20.6% (95% CI, 28.3% to 12.9%) between groups in favor of PTF (P,0.001). The differences between groups regarding the change in UAE were statistically significant from the sixth month (Table 2) . At baseline, the percentage of patients within the control group with a UAE.1 g/d was 49.4%, with a similar proportion at the end of the study. On the contrary, in the PTF group, the number of patients with a UAE.1 g/d decreased from 49 (59.7%) to 34 (43.5%). Correlation analysis showed that in both the control and PTF groups there was a significant inverse relationship between the change in the eGFR and the variation in UAE (r=20.74 and r=20.81, respectively; P,0.01).
Median urinary TNF-a concentration at baseline was 16 (IQR, 10-20.1) ng/g in the overall group. This variable was positively related to the magnitude of UAE (r=0.38; P,0.01). At the end of the study, urine TNF-a decreased from 16 (IQR, 11-20.1) to 14.3 (IQR, 9.2-18.4) ng/g in patients treated with PTF (P,0.01), with no significant changes in the control group. The mean percentage variation after 2 years was 5.1% (95% CI, 1.4% to 8.8%; P=0.07) in the control group and 211.5% (95% CI, 216.4% to 26.6%; P,0.01) in the PTF group. There was no significant correlation between changes in urine TNF-a with variations of eGFR or UAE in the control group. On the contrary, in patients treated with PTF, the reduction in urinary TNF-a concentration was directly correlated with the change in UAE (r=0.62; P,0.01) and inversely correlated with the variation in eGFR (r=20.66; P,0.01).
Five patients initiated dialysis during the study (three in the control group and two in the PTF group). One patient in each group died. Cardiovascular and cerebrovascular events and the number of hospitalizations did not differ between groups (Table 3) . Nine episodes of AKI were recorded during the study: four in the control group and five in the PTF group. All were related to intercurrent events (four, heart failure; two, gastroenteritis; one, myocardial infarction; one, revascularization process; one, pneumonia). The most frequent adverse effects in patients treated with PTF were gastrointestinal symptoms (abdominal discomfort, flatus, dyspepsia, nausea, and vomiting), which were significantly more frequent than in the control group (21.9% versus 10.3%; P=0.03). In most cases these symptoms were mild and disappeared during the first month without further medical assistance. In one case PTF was withdrawn.
DISCUSSION
The present study shows that treatment with PTF for 24 months led to a slowing of the rate of progression of nephropathy among patients with type 2 diabetes who had stages 3-4 CKD and were receiving standard medical care and the maximum recommended dosage of ACEIs or ARBs. This beneficial effect was reflected by a significant mean difference of 4.3 ml/min per 1.73 m 2 in the reduction of eGFR between the study groups in favor of PTF, as well as a halving of the percentage of patients with a decline in eGFR greater than the median value in the PTF group compared with the control group. The difference in the reduction of eGFR between the groups showed a trend at 6 months and reached statistical significance after 1 year, suggesting that a long period of PTF treatment is necessary to protect renal function. In addition, our results show that PTF provided an additive antiproteinuric effect in patients with type 2 diabetes and residual proteinuria, with a mean difference of 20.6% in favor of PTF respect to the control group. Unlike that observed for eGFR, the difference in the evolution of albuminuria between the groups was significant from the sixth month. We interpret these results as demonstrating that addition of PTF to maximum-dosage blockade of the RAS was renoprotective in patients with type 2 diabetes and advanced CKD.
Previous clinical studies that have evaluated the effect of PTF on renal function in such patients are scarce. Diskin et al. 24 and Lin et al. 25 reported a smaller decrease in renal function and a trend toward stabilization of eGFR in patients treated with PTF compared with the control groups. Perkins et al., 26 in a 1-year pilot, double-blind, randomized, placebo-controlled trial of 40 patients, found that the rate of eGFR decrease was significantly lower in the PTF group, with a difference in mean values of 25.1 ml/min per 1.73 m 2 per year. Finally, in a recent randomized trial, Goicoechea et al. 27 studied renal disease progression as a secondary objective and observed that mean eGFR significantly increased 2.5 ml/min per 1.73 m 2 after 12 months in the PTF group, compared with a mean 5.2 ml/min per 1.73 m 2 reduction in the control group. However, the conclusions of those studies were limited by several factors, including the analysis of kidney function as a secondary objective, the inadequate sample size, the heterogeneity of primary renal disease, and incomplete follow-up. By contrast, the present study was designed to evaluate renal disease progression as the primary outcome, with adequate power, sample size, and followup time, and the results provide new evidence on the beneficial effects of PTF on DKD progression.
The mechanisms of the renoprotective effect of PTF are unknown, although it is possible to speculate about some possibilities. The first one is reduction of residual proteinuria, a critical risk factor for progression of renal impairment. 28 Most studies have shown a beneficial decrease of urinary protein excretion when PTF is added to RAS blockers, an effect that is higher in patients with overt proteinuria than in those with microalbuminuria. 22 In our trial, baseline residual UAE was in the range of macroalbuminuria and decreased by 14.9% after 2 years of PTF administration, with a significant mean difference of 20.6% between groups in favor of PTF. In addition, other studies have reported that PTF treatment stopped the decrease in eGFR independently of its antiproteinuric properties, suggesting additional protective effects on kidney function. 26 Another possibility is a putative effect on arachidonic acid metabolism. In an early study, Donadio et al. 29 reported that the administration of a platelet-inhibitor regimen of dipyridamole and aspirin in patients with type 1 diabetes mellitus and established nephropathy may stabilize renal function by reducing the production of thromboxanes by platelets or renal tissue. Later studies showed that the administration of dipyridamole alone or combined with aspirin to patients with type 2 diabetes and DN resulted in 14.8% and 37.3% reductions in proteinuria, respectively. 30 A study has shown that PTF does not affect the arachidonic acid-induced thromboxane formation by human platelets. 31 However, an experimental study using an isolated perfused kidney model demonstrated that PTF had a protective renal effect during sepsis by modulating arachidonic acid metabolism within the kidney. 32 There is a strong biologic rationale for inflammation, oxidative stress, and fibrosis, to be critical risk factors for renal disease progression in DKD. [33] [34] [35] Experimental research has shown that PTF diminishes renal tissue damage through beneficial anti-inflammatory, antioxidant, and antifibrotic effects, 17, 36, 37 resulting in attenuation of kidney disease progression. This outcome is maximized after combination with RAS blockers. 18 This experimental evidence has been translated into the clinical level, where the favorable actions of PTF administration on UAE and renal function in diabetic patients have been related to improvements in markers of inflammation, fibrosis, and oxidative stress. 21, 25, 27, 38, 39 In the present study, urinary TNF-a decreased by 11.5% after PTF administration, which was directly correlated with the change in UAE and inversely correlated with the variation in the eGFR. Previous studies with PTF have found similar results regarding urinary TNF-a, 21, 25 as well as other inflammatory molecules, such as monocyte chemoattractant protein-1 and IL-6. 25, 40 The present trial could not completely determine whether urinary TNF-a decrease was part of the reduction in proteinuria or was a special effect of PTF. However, in a previous study we found that UAE was directly and independently associated with urinary TNF-a excretion, with no correlation between serum and urinary TNF-a, suggesting an intrarenal production of this cytokine. 41 Moreover, preceding studies found a significant reduction in urinary TNF-a levels in patients with DKD who received PTF, with a positive and significant correlation between the change in albuminuria and the change in urinary TNF-a. 21, 25 Again, no significant relationship was observed between serum and urinary levels of this cytokine, indicating that TNF-a is produced within the kidneys and that PTF administration is associated with a modulation in its production and urinary excretion. Adverse events were consistent with the known safety profile of PTF obtained from a wide clinical experience for .30 years in patients with vascular disease, with and without diabetes and renal function impairment. The most common secondary effects were transient, self-limited digestive symptoms that disappeared during the first month. In one case PTF was withdrawn, and in five patients the dosage could not be increased to 1200 mg/d because of digestive intolerance. The schedule of PTF administration based on an initial 1-month period at half-dosage (600 mg/d), the use of an extended-release formulation, and the administration with food are potential factors that could positively influence tolerability.
Our study was a randomized, prospective trial, performed under usual clinical practice conditions. The study groups were well balanced, and patients received the maximum doses of RAS inhibitors before starting treatment with PTF. However, some limitations should be considered. First, this study was not designed in a double-blinded fashion, and the open-label design has inherent bias. Nevertheless, the main study outcomes were based on laboratory measurements, which were performed blinded to the study group allocation of patients. On the other hand, because this study was an independent clinical trial (as a result of limited resources), a placebo was not used in the control group. We do not think these features played a relevant part in a comparison of the study groups. However, we recognize that the lack of a placebo control, and subsequently the lack of a potential placebo effect, is a weakness. Thus, this limitation may underlie the present results, and we acknowledge that without a placebo control it is possible that we could have not detected a significant difference in the PTF versus the control group.
Second, the single-center design also represents a limitation, and, as with any other single-center study, reproducibility and generalizability of this report will require further validation by a double-blind, placebo-controlled, adequately powered, multicenter trial.
Third, the primary outcome was assessed by measuring eGFR; therefore, the use of more accurate methods for determination of the GFR would be important. In addition, the use of eGFR as an endpoint may be a potential limitation because ideally, progression to ESRD would be the endpoint. However, progression to ESRD, or even the doubling of serum creatinine (which is accepted by the US Food and Drug Administration as a surrogate endpoint for the development of kidney failure in clinical trials), is a late event in CKD and takes a long time to develop, with important costs and resources necessary to achieve adequate power for such endpoints. Thus, there is interest in considering alternative endpoints to shorten the duration of clinical trials and extend their application to earlier stages of CKD. Inaddition, GFR estimates provide a substantial improvement over the measurement of serum creatinine alone in the clinical assessment of kidney function; the reciprocal relationship between GFR and serum creatinine levels makes it difficult for clinicians to appreciate the level and rate of change in GFR by simply monitoring serum creatinine levels.
Fourth, although all patients received dietary counseling during the study, we did not evaluate the potential role of dietary factors in the results, especially with regard to protein intake.
Finally, all patients in the present study were white. Because African-American and Indo-Asian patients have a higher risk of diabetic renal disease progression, our results might not be extrapolated to these ethnic groups. However, a previous study that included a large proportion of African-American participants showed a positive effect of PTF on the rate of eGFR decrease compared with placebo. 26 In conclusion, patients with type 2 diabetes and stages 3-4 CKD who are under standard care with RAS blockers and received treatment with PTF had a smaller decrease in eGFR and a higher reduction of residual UAE, which is consistent with a potential renoprotective effect of PTF in this population. Our study indicates that PTF could be an effective therapeutic option for treatment of DKD in type 2 diabetes. However, our study is not definitive and is still hypothesisgenerating with regard to renal outcomes. Therefore, PTF should not be considered part of clinical practice without more definitive trials (large-scale, adequately powered, multicenter, prospective, placebo-controlled studies, with definitive endpoints on efficacy and safety) to demonstrate with the maximum grade of evidence the renoprotective properties of PTF in this population.
CONCISE METHODS

Study Design
The PREDIAN (Pentoxifylline for Renoprotection in Diabetic Nephropathy) study 42 is an independent, investigator-initiated trial without any commercial interest. 
Participants
All patients were receiving usual care appropriate to their individual profile according to routine clinical practice, with emphasis on the targets of clinical practice guidelines, including a goal to achieve hemoglobin A1c levels ,7% and an LDL cholesterol level ,100 mg/ dl. Regarding BP, the general target was ,130 mmHg systolic and ,80 mmHg diastolic, except for patients with cardiovascular disease, in whom the BP target was ,140 mmHg systolic and ,90 mmHg diastolic. The single-center design ensured the adherence to the guidelines. Management was done without specific limitations, except for the ACEI/ARB combination and the use of aldosterone or renin inhibitors, none of which were permitted. The specific inclusion criteria were age .40 years; clinical diagnosis of type 2 diabetes mellitus (according to the American Diabetes Association definition) and DN; diabetes duration$8 years; CKD stages 3-4; UAE.30 mg/24 hours; stable renal function, defined as a variability in serum creatinine ,15% with regard to the baseline value in a previous test done 4-8 weeks before initiation of the study; presence of diabetic retinopathy; therapy with ACEI or ARB at the maximal recommended dosage for .6 months; and ability to give informed consent. Exclusion criteria included type 1 diabetes; nondiabetic kidney disease; history of chronic inflammatory, immunologic, or tumoral disease; acute inflammatory or infectious intercurrent episode in the previous 3 months; institutionalization; receipt of immunotherapy or immunosuppressive treatment; previous therapy with PTF; treatment with combination ACEI/ARB treatment or aldosterone antagonists or direct renin inhibitors; systolic BP$180 mmHg or diastolic BP$110 mmHg; glycated hemoglobin.10%; pregnancy, breast-feeding, plans to become pregnant, or sexually active and not using birth control (women); and patient refusal.
Randomization and Procedures
Participants were randomly assigned following simple randomization procedures (computerized random numbers) to a control group to a group treated with PTF (treatment group). Allocation was concealed Figure 5 . Percentage of patients with an eGFR reduction greater than the median decline observed in the overall group and .25% with regard to baseline according to study group. In both cases, the percentage of subjects was significantly lower in the PTF group. P values are for the comparison between groups.
by enclosing assignments in sequentially numbered, opaque, sealed, and stapled envelopes, which were opened only after the enrolled participants completed all baseline assessments and it was time to allocate the intervention. Baseline assessments for trial participants included medical history, laboratory analyses, and current medications. Patients randomly assigned to the treatment group started PTF, 600 mg daily (extended-release tablets), for 1 month, at which point the dose was increased to 600 mg twice daily. Medication adherence was assessed at each follow-up visit by direct questioning. Moreover, patients completed a daily record of pills taken or missed for ACEIs and ARBs in the control group and ACEIs/ARBs and PTF in the study group. Patients were considered adherent to the medication if ,10% of the tablets were missed over each 6-month follow-up period. Adherence was .95% in both groups. Participants were followed up with clinical visits every 3 or 6 months according to the stage of CKD. The planning of visits was identical for the two groups; therefore, the patients in the PTF group were seen the same number of times as patients in the control group. BP, adverse events, concomitant drug therapies, treatment adherence, and blood chemistry were assessed at every visit. A 24-hour urine collection was obtained every 6 months. Likewise, for the assessment of the evolution of eGFR, this variable was computed at 6-months intervals, with an accepted range for measurement of 614 days at each follow-up time.
Blood samples were drawn in the morning after an 8-to 12-hour overnight fast. The eGFR was calculated using the four-variable Modification of Diet in Renal Disease study equation. 43 Serum creatinine was measured by an enzymatic method that has been standardized against isotope dilution mass spectrometry (CREA Plus; Roche Diagnostic, Mannheim, Germany), without changes during the study. The coefficients of variation (within-run and betweenrun) were ,1.5%. Daily internal and external quality control was performed, and calibration of the serum creatinine assay did not change throughout the study period.
All participants were requested to provide 24-hour urine specimens. Study staff instructed patients on how to collect the two 24-hour urine collections, and written standardized instructions were given. In addition, patients were called the day before the scheduled urine collection to remind them about the procedure and avoid potential errors. Participants were asked to first empty their bladder, discard the urine, and record this time and date on the collectioncontainer label as the start time and date. Then, they were asked to collect all urine into the container for a complete 24-hour period, with the final urine sample at the same time of day as the start time, collecting the last sample at that time even if the patient does not feel the urge to urinate, and emptying the bladder completely. The urine container was delivered to the laboratory the same day the collection was finished. Assessment of total 24-hour urinary creatinine excretion was used to evaluate the completeness of sample collection. In addition to the 24-hour UAE, a urine albumin-to-creatinine ratio using the concentrations of albumin and creatinine from the 24-hour urine collection was calculated to ensure the collection accuracy. A correlation analysis between the 24-hour UAE and the albumin-to-creatinine ratio for each time point showed correlation coefficients between 0.81 and 0.92 (P,0.001).
UAE was quantified by immunoturbidimetry (Tina-quant Albumin Assay; Roche Diagnostic). The intra-assay coefficient of variation was ,4%. Regarding analytical sensitivity and specificity, the limit of blank was 2 mg/dl and the limit of detection was 3 mg/dl. Urinary concentration of TNF-a was measured in duplicate by immunoenzymatic ELISA method (Human TNF-a Quantikine HS ELISA; R&D Systems, Minneapolis, MN) in a DSXTM 4 Plate ELISA Processor (Vitro SA, Spain). Sensitivity of the assay was 0.19 pg/ml, and the intra-assay and interassay coefficients of variation were ,8.8% and 10.5%, respectively. Urinary TNF-a levels were normalized to urinary creatinine levels to control for variations in the urine flow rate. All laboratory measurements were performed blinded to patients' characteristics and group assignment for the duration of the study.
Outcome Measures
The primary outcome measure was progression of DKD, which was assessed by change from baseline in the eGFR with PTF compared with the control group after 2 years of follow-up. We measured the difference in eGFR between the PTF and the control group every 6 months after baseline and analyzed the rates of decline in eGFR (ml/min per 1.73 m 2 per month). Secondary outcomes included the percentage of patients with a reduction in the eGFR of $25%, the percentage of patients with an eGFR decline greater than the median rate of decline in eGFR per month, and the changes from baseline in the UAE. A tertiary outcome was to assess the effect of PTF on the urinary excretion of TNF-a and its relationship with changes in eGFR and UAE.
Sample Size Calculation
The mean rate of decline of eGFR on the expected population to be recruited in the present trial, based on previous studies in patients with type 2 diabetes under RAS blockade, 44 was assumed to be 0.4560.36 ml/min per 1.73 m 2 per month. The study was powered to detect a 35% difference in the change from baseline in the eGFR between the PTF and the control groups. A total trial size of 168 patients provided 80% power to detect the expected difference in change in eGFR at a two-tailed 5% level of significance, allowing for a 5% dropout rate.
Statistical Analyses
Continuous variables are reported as means6SDs, except for UAE and TNF-a, which are expressed as medians and interquartile ranges. Categorical data are presented as absolute values and percentages. Baseline comparisons were performed by independent t test or by the chi-squared test or Fisher exact test. Data were analyzed using an intention-to-treat principle, defined as participants who met all the inclusion criteria, met none of the exclusion criteria, had at least one dose of the study drug, and had one or more postrandomization measurement of eGFR. A repeated-measures analysis of covariance model was used to compare groups on their mean change in eGFR and UAE, with treatment group as a factor and baseline eGFR and UAE as covariates. Least-square means with SEMs and two-sided 95% CIs for differences between groups were estimated. To compare the percentage of patients with a reduction in eGFR greater than the median rate of decline observed in the study for the overall group, or .25% the baseline value, as well as the proportion of patients with an UAE.1 g/d, the differences between groups were assessed with the Fisher exact test. Correlations between change in eGFR and UAE, and variations in urinary TNF-a, were analyzed by the Spearman rankorder test. P,0.05 was considered to indicate a statistically significant difference. Calculations were computed with Statistica 7.1 software (StatSoft, Inc., Tulsa, OK).
